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User pro?le format 

E- mail address abcdefQianan. aaa. com 
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URL www. aaa. co. in 
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Acquisition ‘frequency WWW. aaa. CO. in Monday, Wednesday, Friday 
www. bbb. co. ip/news Every day 

Depth WWW- flailv 60- iD First level 
www. bbb. c0. jp/news Second level 

Fig. 4 

Web page acquisition request format 

URL list www. aaa. com/ 

www_ bbb. co. iO/HGWS/UDUi/H/ 

Downloading time IOZUUPM 

Depth WM. 833. com/ First level 
www. bbb. co. iD/news/O?lH/i 1/ Second level 

Time limited acquisitlon period 3/5-3/7 

Fig. 5 



Patent Application Publication Dec. 13, 2001 Sheet 4 0f 12 

Operation of web page acquisition server 

Request integration 

i 
—> Scheduling 

i 
Web page acquisition 

i 
Notification 

l 
Link process m 605 

1 
Transmission 

@ 

US 2001/0052003 A1 

Fig. 6 



Patent Application Publication Dec. 13, 2001 Sheet 5 0f 12 US 2001/0052003 Al 

N .mi 

/\/ m2. 

E .8 .23 .2; 

“w: 413 3. .00 6mm .32; 3: #5 

NO kwwD 

PO LOW’: 





Patent Application Publication Dec. 13, 2001 Sheet 7 0f 12 US 2001/0052003 A1 

Web page acquisition processing 

i Start , 

V 

Prepare schedule based 
on acquisition list \'/\1001 

Unprocessed 
U RL ‘? 

Yes 

Acquire web page End 
of pertinent URL $1003 

Source at link 
destination acquired? 

1004 

Add URL of link destination 
to acquisition list \/\1005 

‘ 

Perform re ~ scheduling 0 1006 

“I 

Fig. 10 



Patent Application Publication Dec. 13, 2001 Sheet 8 0f 12 US 2001/0052003 A1 

: .mE 

2253 w 8: tn d8 

tm a: :5; 22:: 

3323 

wOI/\I 32. no: /.\l 22.25% as F (\1 32322 me P (\l 35?: 

tw .tSEaJ :5: .623; im 2P2“. :5: 5E: _ 32.25:» 
0 #0: 

w No: 

w 6: 



Patent Application Publication Dec. 13, 2001 Sheet 9 0f 12 US 2001/0052003 A1 

Domain name siteID12 => www.aaa.c0Jp 
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SYSTEM AND METHOD FOR WEB PAGE 
ACQUISITION 

CLAIM FOR PRIORITY 

[0001] This application claims priority from Japanese 
Application No. 2000-091874, ?led on Mar. 29, 2000, and 
Which is hereby incorporated by reference as if fully set forth 
herein. 

FIELD OF THE INVENTION 

[0002] The present invention relates to a Web page acqui 
sition service for supporting operations of obtaining Web 
pages from Web servers through connections to the Internet, 
and broWsing the thus obtained Web pages. 

BACKGROUND OF THE INVENTION 

[0003] The number of users Who at any time access the 
currently popular Internet tends to correspond to a time axis 
re?ecting the life patterns of the users. That is, since many 
people Who use the Internet Work in the daytime, for their 
personal convenience, they tend to log on in large numbers 
at night, and as a result, communication traf?c is greatly 
increased and the netWork facilities become congested. 

[0004] When the volume of the traf?c carried by a com 
munication netWork is increased, accordingly, the time 
required for data transfer is extended. Thus, at night, When 
the Internet is croWded, after sending a connection request 
to a desired Internet site, a user must Wait for an extended 
period of time before he or she is able to complete the 
doWnloading of the Web page source for the site. An 
indication that, Which indicate that the Work ef?ciency has 
been deteriorated. 

[0005] Furthermore, since the general run of users 
employs dial-up, telephone line connections to access the 
Internet, if the time required for such a user to complete a 
data transfer is extended, the charges the user incurs for the 
line connection time Will increase rapidly, Which is de?nitely 
not economically preferable. 

[0006] Internet service providers are also affected When 
the large majority of accesses take place during a speci?c 
time period. The load imposed in such a case is excessive, 
and may deteriorate the ability of a provider to service 
clients properly. 

[0007] The autopilot program that is noW available makes 
it possible for a user to avoid having to access the congested 
Internet. A user installs the autopilot program on his or her 
client machine, and sets it so that at a designated time it 
automatically accesses a provider and obtains an Internet 
connection. Thereafter, the program automatically transmits 
a connection request to a previously registered site, and 
doWnloads a desired Web page source. When the autopilot 
program is set for activation in a time period during Which 
traf?c is not heavy, the time spent Waiting to obtain a Web 
page source can be reduced. 

[0008] Also, providers normally have availability on their 
servers cache functions for the temporary storage of Web 
page sources for sites that users have accessed. Therefore, 
for the Web page of a site that a user frequently accesses, so 
long as the data for the site is available in the cache memory 
of the server, the Web page source held by the server can be 
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transmitted directly to the client machine of the user When 
the user issues another connection request. In this manner, 
since the intercommunication betWeen the provider and the 
Web site is not performed, the time the user is forced to Wait 
can be shortened even more. 

[0009] As is described above, since the communication 
traffic volume is increased When many users access the 
Internet simultaneously, the time a user spends Waiting is 
extended and Work ef?ciency is thereby deteriorated, and 
since When Waiting time is extended the line connection 
charges accrued by the user are increased, this is an eco 
nomically unacceptable condition. 

[0010] Further, for a provider, the load imposed on a 
server is increased When there is a high concentration of 
accesses. And When a user employs the autopilot program in 
order to avoid accessing the Internet When traf?c is heavy, 
although for the user this means effectively suppresses the 
Waiting time extension and the line connection charge 
increase, for a provider little or no actual relief is afforded, 
since the load imposed on the server of the provider Will not 
be reduced unless a considerable number of users begin to 
access the Internet at Widely distributed times. 

[0011] Furthermore, although, as is described above, the 
server of a provider may have a cache function, When the 
cache memory has been ?lled, data stored in the cache 
memory are mechanically deleted, beginning With the oldest 
data. Therefore, When a user accesses the cache memory, the 
data the user desires Will not alWays be available therein 
Which makes user’s Waiting time longer than expected. 

[0012] There thus continues to be a need to further shorten 
the time a user must Wait When accessing a Web page on a 
netWork during a busy time period, and to reduce the load 
imposed on the server of a provider. 

SUMMARY OF THE INVENTION 

[0013] The present invention broadly contemplates a sys 
tem and method for Web page acquisition Which reduces the 
Waiting time experienced by a user Who accesses a netWork 
site When the netWork is busy and reduces the load imposed 
on the server of a provider. 

[0014] In accordance With one aspect of the present inven 
tion, a Web page acquisition service system comprises a Web 
page acquisition server and a user terminal, both of Which 
are connected to a communication netWork, Wherein the user 
terminal transmits to the Web page acquisition server a Web 
page acquisition request that includes various acquisition 
conditions; and Wherein, in accordance With the acquisition 
conditions included in the Web page acquisition request 
received from the user terminal, the Web page acquisition 
server acquires a Web page source from a Web server on the 
communication netWork and transmits the Web page source 
to the user terminal. 

[0015] As one of the acquisition conditions included in the 
Web page acquisition request, the user terminal designates a 
time condition for the acquisition of a Web page source. In 
accordance With the time condition designated in the Web 
page acquisition request, the Web page acquisition server 
acquires the Web page source and transmits the Web page 
source to the user terminal. As the time condition, a time can 
be set Whereat the user terminal issues a Web page trans 
mission request to the Web page acquisition server. This 
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arrangement is preferable because it ensures that a user can 
obtain a desired Web page at a desired time. 

[0016] The Web page acquisition server preferably per 
forms scheduling for the acquisition of a Web page source, 
While taking into account the time condition that is desig 
nated in the Web page acquisition request and the volume of 
the communication traf?c carried by the communication 
netWork. This arrangement is preferable because, since the 
Web page can be acquired at a time Whereat communication 
traf?c is not heavy, the load imposed on the Web page 
acquisition server can be reduced. 

[0017] As one of the acquisition conditions included in the 
Web page acquisition request, the user terminal designates a 
time limited period for the acquisition of a Web page source. 
During the designated time limited period contained in the 
Web page acquisition request, the Web page acquisition 
server acquires and transmits, to the user terminal, the Web 
page source. This arrangement is superior because the Web 
page source can be acquired Within a desired time period for 
Which both the starting and the ending times can be desig 
nated. 

[0018] When the Web page acquisition server receives 
from a plurality of user terminals a plurality of Web page 
acquisition requests for the same page, the Web page acqui 
sition server obtains and archives a corresponding Web page 
source for the plurality of requests, and transmits the Web 
page source to the user terminals that issued the Web page 
acquisition requests. This arrangement is preferable because, 
since the overlapping Web page acquisition requests can be 
collectively processed, the load imposed on the Web page 
acquisition server can be reduced. 

[0019] According to another aspect of the present inven 
tion, a provider, for providing a service for the acquisition of 
an Internet connection, comprises: a request acceptance unit 
for accepting from a user a Web page acquisition request that 
includes a Web page acquisition condition; a Web page 
acquisition/archiving unit for obtaining a Web page source 
from a Web server and for archiving the Web page source in 
accordance With the Web page acquisition condition 
included in the Web page acquisition request; and a trans 
mission control unit for, in accordance With the Web page 
acquisition condition, transmitting the Web page source to 
the user Who issued the Web page acquisition request. 

[0020] The transmission control unit forms into a library 
?le the Web page source that, in accordance With the Web 
page acquisition request, is obtained and held in the Web 
page acquisition/ archiving unit, and transmits the library ?le 
to the user terminal. This arrangement is preferable because 
a user can handle those required Web page sources as a 

single local ?le. 

[0021] When a limitation is placed on the siZe of a data ?le 
that the user terminal, Which is a Web page source trans 
mission destination, can receive as a single transmission, the 
transmission control unit divides, into segments having an 
appropriate siZe for the user terminal, the Web page source 
that is held in the Web page acquisition/archiving unit, and 
forms the segments into library ?les. This arrangement is 
preferable because even When the data ?le a user terminal 
can receive as a single transmission is small, the Web page 
acquisition service can be provided for the user. 

[0022] The transmission control unit changes a link for the 
Web page source held by the Web page acquisition/archiving 
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unit from an absolute link, based on the URL of a Web page 
source, into a relative link. With this arrangement, the user 
terminal is enabled to handle a Web page as a local ?le. 

[0023] According to another aspect of the present inven 
tion, a Web page acquisition method, Which is employed by 
a Web page acquisition server provided on a communication 
netWork, is provided and comprises the steps of: accepting, 
from a user, a Web page acquisition request that includes a 
Web page acquisition condition; employing the Web page 
acquisition condition to prepare a schedule for the acquisi 
tion of a Web page source; acquiring, across the communi 
cation netWork in accordance With the schedule, the Web 
page source from the Web server, and archiving the Web page 
source; and transmitting the Web page source to the user in 
accordance With the Web page acquisition condition 
included in the Web page acquisition request. 

[0024] The step of preparing the schedule includes a step 
of: determining in accordance With a time condition that is 
included in the Web page acquisition request, and While 
taking into account the volume of the communication traf?c 
across the communication netWork, the time at Which to 
acquire the Web page source designated in the Web page 
acquisition request, and to thereby reduce the load imposed 
on the Web page acquisition server. This arrangement is 
preferable because, since a Web page can be obtained While 
avoiding time periods during Which heavy communication 
traffic may be encountered, acquisition of the Web page can 
be performed ef?ciently. 

[0025] The step of preparing the schedule includes a step 
of: comparing time conditions included in a plurality of Web 
page acquisition requests, submitted by multiple users, 
When, at the step of receiving the plurality of the Web page 
acquisition requests, it is determined that all of the Web page 
acquisition requests Were submitted for the acquisition of the 
same Web page source, and of preparing a schedule so that 
the minimum number of repetitions is required for the 
acquisition, from a Web server, of the Web page source. This 
arrangement is preferable because, since the overlapping 
Web page acquisition requests can be collectively processed, 
acquisition of a Web page can be performed ef?ciently. 

[0026] According to another aspect of the present inven 
tion, a Web page acquisition method, employed by an 
information terminal device connected to the Internet, is 
provided and Which comprises the steps of: transmitting, to 
a provider, a Web page acquisition request in Which Web 
page acquisition conditions are designated; issuing a Web 
page transmission request to the provider based on a time 
condition that is included in the Web page acquisition 
conditions; and receiving a Web page source that, in accor 
dance With the Web page transmission request, is transmitted 
by the provider and that Was acquired under conditions 
corresponding to those included in the Web page acquisition 
conditions. 

[0027] The step for issuing the Web page transmission 
request includes a step of: issuing, upon the receipt of a 
noti?cation indicating that a Web page has been acquired by 
the provider, the Web page transmission request to the 
provider, regardless of the time condition that is included in 
the Web page acquisition conditions. This arrangement is 
preferable because after a desired Web page is obtained from 
a provider, an arbitrary timing can be used for the broWsing 
of the Web page. 
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[0028] At the step of receiving the Web page source, the 
Web page source can be received in the form of a library ?le. 

[0029] According to another aspect of the present inven 
tion, a storage medium is provided on Which computer input 
means can store a computer-readable program that permits 
the computer to perform: a process for accepting, from a 
user, a Web page acquisition request that includes a Web page 
acquisition condition; a process for employing the Web page 
acquisition request to prepare a schedule for the acquisition 
of a Web page source; a process for acquiring, across the 
communication netWork in accordance With the schedule, 
the Web page source from the Web server, and archiving the 
Web page source; and a process for transmitting the Web 
page source to the user in accordance With the Web page 
acquisition condition included in the Web page acquisition 
request. This arrangement is preferable because all the 
computers that have installed this program can provide a 
Web page acquisition service. 

[0030] According to another aspect of the present inven 
tion, a program transmission apparatus is provided, Which 
comprises: storage means for storing a computer-readable 
program that permits a computer to perform a process for 
accepting, from a user, a Web page acquisition request that 
includes a Web page acquisition condition, a process for 
employing the Web page acquisition request to prepare a 
schedule for the acquisition of a Web page source, a process 
for acquiring, across the communication netWork in accor 
dance With the schedule, the Web page source from the Web 
server, and archiving the Web page source, and a process for 
transmitting the Web page source to the user in accordance 
With the Web page acquisition condition included in the Web 
page acquisition request; and transmission means for read 
ing the program from the storage means and for transmitting 
the program. This arrangement is preferable because all the 
computers that have doWnloaded this program can provide 
a Web page acquisition service. 

[0031] According to another aspect of the present inven 
tion, a program storage device readable by machine, tangi 
bly embodying a program of instructions executable by the 
machine to perform a method for Web page acquisition is 
provided, said method comprising the steps of: accepting, 
from a user, a Web page acquisition request that includes a 
Web page acquisition condition; employing said Web page 
acquisition condition to prepare a schedule for the acquisi 
tion of a Web page source; acquiring, across said commu 
nication netWork in accordance With said schedule, said Web 
page source from said Web server, and archiving said Web 
page source; and transmitting said Web page source to said 
user in accordance With said Web page acquisition condition 
included in said Web page acquisition request. 

[0032] According to yet another aspect of the present 
invention, a program storage device readable by machine, 
tangibly embodying a program of instructions executable by 
the machine to perform a method for Web page acquisition 
is provided, said method comprising the steps of: transmit 
ting, to a provider, a Web page acquisition request in Which 
Web page acquisition conditions are designated; issuing a 
Web page transmission request to said provider based on a 
time condition that is included in said Web page acquisition 
conditions; and receiving a Web page source that, in accor 
dance With said Web page transmission request, is transmit 
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ted by said provider and that Was acquired under conditions 
corresponding to those included in said Web page acquisition 
conditions. 

[0033] For a better understanding of the present invention, 
together With other and further features and advantages 
thereof, reference is made to the folloWing description, taken 
in conjunction With the accompanying draWings, and the 
scope of the invention that Will be pointed out in the 
appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0034] FIG. 1 is a diagram for explaining the concept of 
a Web page acquisition service according to one embodiment 
of the present invention. 

[0035] FIG. 2 is a diagram shoWing the general con?gu 
ration of a system that carries out the Web page acquisition 
service in accordance With the embodiment. 

[0036] FIG. 3 is a diagram for explaining the arrangement 
of a Web page acquisition server that is established for a 
provider. 

[0037] FIG. 4 is a diagram shoWing an example format for 
a user pro?le that a user transmits via a user terminal. 

[0038] FIG. 5 is a diagram shoWing an example format for 
a Web page acquisition request that a user transmits via a 
user terminal. 

[0039] FIG. 6 is a ?oWchart for explaining the overvieW 
of the operation performed by the Web page acquisition 
server of this embodiment. 

[0040] FIG. 7 is a diagram for explaining an example for 
the integration of tWo Web page acquisition requests and the 
preparation of an acquisition list Wherein no overlapping 
information is present. 

[0041] FIG. 8 is a diagram for explaining an example 
table that is prepared using the acquisition list in FIG. 7. 

[0042] FIG. 9 is a diagram for explaining an example 
schedule that is prepared using the acquisition list in FIG. 7. 

[0043] FIG. 10 is a ?oWchart for explaining the process 
performed When recurrently preparing a schedule 901 While 
obtaining a Web page. 

[0044] FIG. 111 is a diagram for explaining a virtual tree 
structure for a Web page archival database. 

[0045] FIG. 12 is a diagram shoWing an example table 
that is prepared for the tree structure in FIG. 11. 

[0046] FIG. 13 is a diagram shoWing the state of the table 
in FIG. 8 When all the Web page sources requested by a user 
01 have been doWnloaded. 

[0047] FIG. 14 is a diagram shoWing the linking process 
ing performed When the doWnloading up to the second level 
of the Web page for WWW.aaa.co.jp has been requested. 

[0048] FIG. 15 is a diagram shoWing the tree structure of 
the Web page sources that are transmitted to the user. 

[0049] FIG. 16 is a ?oWchart for explaining the operation 
performed by a transmission control unit When data division 
and transmission are designated. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0050] The present invention Will noW be described during 
the course of an explanation of the preferred embodiment 
given While referring to the accompanying draWings. 

[0051] FIG. 1 is a diagram for explaining the concept of 
a Web page acquisition service according to the present 
invention. And FIG. 2 is a diagram shoWing the general 
arrangement of a system that, in accordance With the 
embodiment, provides a Web page acquisition service. 

[0052] In FIG. 1, the Web page acquisition service of this 
embodiment is furnished by a provider 110 that is located 
betWeen a user 120 and a Web site 130. While as shoWn in 
FIG. 2, the system employed for this embodiment comprises 
a Web page acquisition server 210, a user terminal 220 and 
a Web server 230, all of Which are connected to the Internet 
200. 

[0053] In FIG. 1, the Web page acquisition server 210 
shoWn in FIG. 2 is used as the provider 110. And the user 
120 operates the user terminal 220 in order to receive a 
service provided by the Web page acquisition server 210. 
The Web site 130 is included in the Web server 230 to 
provide various Web page sources. 

[0054] An overvieW of the services provided by this 
embodiment Will noW be explained While referring to FIG. 
1. The user 120 accesses the provider 110, and transmits to 
the provider 110 a request, accompanied by a user pro?le, 
for the acquisition of a Web page from a desired Web site 
130. It should be noted that the pro?le of the user 120 must 
be transmitted to the provider 110 only once, and is not 
required each time an access is made. Subsequently, based 
on the request received from the user 120, the provider 110 
obtains a Web page from the Web site 130 and archives it, 
folloWing Which it issues a noti?cation to the user 120 that 
the Web page has been acquired and transmits the Web page 
to the user 120. 

[0055] FIG. 3 is a diagram for explaining the con?gura 
tion of the Web page acquisition server 210 that has been 
incorporated in the provider 110. In FIG. 3, a request 
acceptance unit 310 accepts and manages a Web page 
acquisition request and a pro?le issued by the user terminal 
220. A Web page acquisition/archiving unit 320 obtains a 
Web page from the Web server 230 and archives it in 
accordance With the Web page acquisition request submitted 
by the user terminal 220, Which is accepted by the request 
acceptance unit 310. A transmission control unit 330 con 
trols the transmission to the user terminal 220 of the Web 
page acquired by the Web page acquisition/archiving unit 
320. 

[0056] FIG. 4 is a diagram shoWing an example format for 
a user pro?le that the user 120 transmits from the user 
terminal 220. As is shoWn in FIG. 4, the user pro?le includes 
an Email (Electronic mail) address for issuing a noti?cation 
to the user 120, the maximum data siZe that the user terminal 
220 can receive at one time (the maximum transmission 
siZe), and information as to Whether data division and 
transmission should be performed When the data siZe 
exceeds the maximum transmission siZe. The user pro?le 
may also include the URL (Uniform Resource Locator) of a 
Web page for Which the pertinent user 120 desires periodical 
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acquisition, and the frequency and the depth employed for 
the acquisition of the pertinent Web page. 

[0057] If data division and transmission is designated as 
information included in the user pro?le, When the siZe of the 
data for a desired Web page exceeds the maximum trans 
mission siZe, a request can be issued to the provider 110 to 
divide the data ?le into data segments that are equal to or 
smaller than the maximum transmission siZe, and to transmit 
the data segments. When data division and transmission are 
not designated, hoWever, only that data Which corresponds 
in siZe to the maximum transmission siZe Will be transmit 
ted. 

[0058] The data list for a bookmark managed by a Web 
broWser can be used as the URL for a Web page. 

[0059] The frequency of the acquisition performed by a 
Web page is the frequency Whereat the Web page of a 
designated URL is obtained. In FIG. 4, the Web page for 
Which the URL is WWW. aaa.co.jp is so designated that it Will 
be acquired three times a Week, on Monday, Wednesday and 
Friday, and the Web page for Which the URL is 
WWW.bbb.co.jp/neWs is so designated that it Will be obtained 
every day. For example, since at the Web site 130 Whereat 
neWs stories are provided the article content is updated every 
day, daily acquisition of the Web page can be designated, 
While, for the Web site 130 Whereat data content is not 
updated so frequently, acquisition of the Web page every 
several days can be designated. 

[0060] The depth employed for the acquisition of a Web 
page is the distance the Web page links must be traced to 
reach a Web page source. For example, at the Web site 130, 
Whereat neWs articles are provided, the headline for each 
article is entered at the ?rst level on the Web page, and the 
contents of each article are Written at the second level. Thus, 
When one Wishes to understand the types of neWs that are 
available at the Web site 130, the ?rst level is designated the 
acquisition depth. Whereas When one Wishes to obtain 
article content, the second level is designated the acquisition 
depth. 
[0061] FIG. 5 is a diagram shoWing an example format for 
a Web page acquisition request that is issued by the user 120 
While employing the user terminal 220. The Web page 
acquisition request includes a list of the URLs for the Web 
page that is to be obtained, and the time required for the 
doWnloading the Web page and the acquisition depth. The 
time limited period for the acquisition of a pertinent Web 
page can also be designated. When the time for the doWn 
loading of a Web page is designated as information that is to 
be included in a Web page acquisition request, the provider 
110 can be noti?ed of the time limit set by the user 120 for 
the doWnloading of the pertinent Web page. When the time 
limited period for the acquisition of a Web page is designated 
in addition to the Web page doWnloading time, the time is 
provided Whereat the information contained on the Web page 
that is to be obtained can be designated. For example, When 
doWnloading a Web page to acquire neWs at the Web site 130 
Whereat neWs articles are provided, the neWs Will be old if 
the Web page is obtained too early. Further, a time limit may 
be set up that depends on the Web page content that is to be 
acquired. Therefore, since a time limited period for the 
acquisition of the Web page is designated, the Web page can 
be obtained at an appropriate time. 

[0062] The information in FIGS. 4 and 5, Which is 
included in the user pro?le and in the Web page acquisition 



US 2001/0052003 A1 

request, is merely an example. Actually, the format can be so 
designed that not only can requisite information, such as the 
URL of a Web page and an acquisition depth, be obtained, 
but also various other information can be acquired in accor 
dance With a service that is provided. Furthermore, When 
information concerning the user pro?le, Which is user infor 
mation that is registered in advance, and information 
included in a Web page acquisition request, Which is trans 
mitted, as needed, With desired content, are combined and 
used, a variety of services can be received. 

[0063] The request acceptance unit 310 accepts the user 
pro?le and the Web page acquisition request, and manages 
the information for the user 120. In FIG. 3, the request 
acceptance unit 310 includes a pro?le manager 311, for 
managing a user pro?le received from the user 120, and a 
request manager 312, for managing a Web page acquisition 
request. The pro?le manager 311 stores and manages the 
accepted user pro?le in a user management database 340, 
and for the scheduling process, Which Will be described later, 
transmits the user pro?le, as Well as the Web page acquisition 
request, to the Web page acquisition/archiving unit 320. 
Thereafter, for the scheduling process, the request manager 
312 transmits the accepted Web page acquisition request to 
the Web page acquisition/archiving unit 320. 

[0064] The Web page acquisition/archiving unit 320 
includes: a scheduling unit 321, for preparing, for the 
acquisition of a Web page, a schedule based on the user 
pro?le and the Web page acquisition request that are 
received from the request acceptance unit 310; and a Web 
page acquisition unit 322, for obtaining a Web page from the 
Web server 230 in accordance With the schedule prepared by 
the scheduling unit 321. Subsequently, a Web page source 
obtained by the Web page acquisition unit 322 is stored in a 
Web page archival database 350. 

[0065] The transmission control unit 330 includes: a noti 
?cation unit 331 for using E-mail to notify a user 120 that 
a desired Web page has been obtained; a link processor 332, 
for changing a link for a Web page stored in the Web page 
archival database 350; and an ftp/http transmitter 333, for 
transmitting, to the user 120, a Web page for Which the link 
has been changed. 

[0066] FIG. 6 is a ?oWchart for explaining the schematic 
operation of the Web page acquisition server 210 in this 
embodiment. As the initial condition, the user pro?le has 
been transmitted to the provider 110, and is being stored and 
managed in the user management database 340 by the pro?le 
manager 311. A plurality of users 120, Who receive the 
Internet connection service from the provider 110, have 
accessed the provider 110 using their user terminals 220, and 
have transmitted their user pro?les and Web page acquisition 
requests. 

[0067] In FIG. 6, ?rst, the request manager 312 of the 
request acceptance unit 310 receives a Web page acquisition 
request and performs a request integration process, While 
adding the information for the user pro?le managed by the 
pro?le manager 311 (step 601). During the request integra 
tion process, Web page acquisition requests received from 
multiple users 120 are collected, and a list of the Web pages 
that are to be obtained (hereinafter referred to as an acqui 
sition list) is prepared. At this time, overlapping requests are 
combined to form a single entry, so that an acquisition list 
Wherein there are no overlapping requests can be prepared. 
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The overlapping requests are integrated because When a 
target Web page must be obtained only once for multiple 
users 120 Who have submitted Web page acquisition 
requests, the load imposed on the Web page acquisition 
server 210 can be reduced. Since the Web page acquisition 
requests are input at arbitrary times from the multiple user 
terminals 220, at a predetermined time a lock is applied to 
the acceptance of Web page acquisition requests, and the 
request integration process is performed. 

[0068] FIG. 7 is a diagram for explaining an example for 
the integration of tWo Web page acquisition requests and the 
preparation of an acquisition list having no overlaps. In FIG. 
7, for each Web page that is to be acquired, the name of a 
user Who has requested the acquisition of a Web page, the 
doWnload time, the URL, the acquisition depth and the time 
limited period for the acquisition are entered in an acquisi 
tion list 703. According to the format shoWn in FIG. 7, the 
above data are entered as folloWs. 

[0069] [user name]|doWnload 
depth|time limited acquisition period 

[0070] In FIG. 7, in a Web page acquisition request 701 
submitted by a user 120 having the user ID “01” (hereinafter 
referred to as [user 01]), WWW.aaa.co.jp and WWW.bbb.co.jp 
are the designated Web page URLs that are to be obtained. 
And in a Web page acquisition request 702 submitted by a 
user 120 having a user ID “02” (hereinafter referred to as 
[user 02]), WWW.aaa.co.jp and WWW.ccc.com are designated 
as the URLs for the Web pages that are to be obtained. In 
other Words, in the Web page acquisition requests 701 and 
702 there are overlapping requests for WWW.aaa.co.jp. And 
When the acquisition list 703 is prepared by integrating these 
requests 701 and 702, the user 01 and the user 02 are Written 
in the user name ?eld for the WWW.aaa.co.jp record. Since 
the request submitted for the user 02 is that the acquisition 
of the Web page for WWW.aaa.co.jp be performed at the 
second level, While the request for the user 01 is that the 
acquisition be performed at only the ?rst level, the deeper 
level, i.e., the second level, is Written in the depth ?eld in the 
list 703. And since a time limited acquisition period is 
designated for neither user 01 nor user 02, an appropriate 
time can be selected for the doWnloading of the Web page 
source. Similarly, information obtained from the Web page 
acquisition request 701 is Written in each ?eld of the 
WWW.bbb.co.jp record, and information obtained from the 
Web page acquisition request 792 is Written in each ?eld of 
the WWW.ccc.com record. The request manager 312 of the 
request acceptance unit 310 employs the acquisition list 703 
to prepare a table indicating the correlation of the URL of a 
Web page and the user 120 Who requests the Web page, and 
transmits the table to the transmission control unit 330. 

[0071] FIG. 8 is a diagram for explaining the table pre 
pared using the acquisition list 703 in FIG. 7. In FIG. 8, a 
URL and a corresponding user name are entered in the same 
record for the acquisition list 703. HoWever, since both users 
01 and 02 request the acquisition of WWW.aaa.co.jp, the users 
01 and 02 are entered as user names corresponding to the 
URL. In FIG. 8, an asteris “*” folloWing a URL represents 
a Web page that is obtained by tracking the links leading 
from the Web page of the pertinent URL a distance that is 
equivalent to the number of asterisks. For example, 
WWW.aaa.co.jp/* in the second record represents a correla 
tion betWeen the user and a Web page obtained by tracking 

time|URL| acquisition 
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the links, extending from the Web page WWW.aaa.co.jp, a 
distance that is equivalent to one level. 

[0072] In FIG. 6, the scheduling unit 321 of the Web page 
acquisition/archiving unit 320 employs the acquisition list 
703 to prepare a schedule for the acquisition of a Web page 
(step 602). The schedule is prepared by applying a prede 
termined scheduling rule for the acquisition list 703. A 
variety of rules can be employed as scheduling rules, in 
accordance With the contents of a service provided by a 
system, but the basic rules that can be set include, for 
example, 

[0073] 1. the acquisition of a ?rst Web page for Which 
an early doWnload time has been set; and 

[0074] 2. the acquisition of a Web page to be performed 
Within a time period during Which the volume of the 
communication traf?c is small. 

[0075] Further, a rule according to a special mode, such as 
a rule according to Which, When the Web server 230 is not 
active, an acquisition process is retried a predetermined time 
later, can be employed With the preceding rules. 

[0076] FIG. 9 is a diagram for explaining an example 
schedule that is prepared using the acquisition list 703 in 
FIG. 7, and that is based on the scheduling rules 1 and 2. In 
FIG. 9, for each Web page that is to be obtained, the URL 
of the Web page, the time the Web server 230 is to be 
accessed, the acquisition depth, and the time limited acqui 
sition period are entered in a schedule 901. And in accor 
dance With the format in FIG. 9, data are entered as folloWs. 

[0077] URL|access time|acquisition depth|time limited 
acquisition period 
[0078] According to the schedule 901 in FIG. 9, the Web 
page source for WWW.aaa.co.jp is to be obtained at ten 
o’clock in the morning, the Web page source for WWW.c 
cc.com is to be obtained at eleven o’clock, and the Web page 
source for WWW.bbb.co.jp is to be obtained at tWo o’clock in 
the afternoon. The time limited acquisition period is desig 
nated for WWW.ccc.com and WWW.bbb.co.jp; the Web page 
source for WWW.ccc.com should be continued until March 
7th, and the Web page source of WWW.bbb.co.jp should be 
obtained during the period betWeen March 5th and March 
7th. In the acquisition list 703, the acquisition of the Web 
page source of WWW.ccc.com is scheduled ?rst, even though 
the for WWW.bbb.co.jp is earlier than the doWnloading time 
for WWW.ccc.com. This is because, since WWW.ccc.com is 
present on the Web site 130 in the United States, the Web 
page source should be obtained for a time Zone during Which 
the netWork line in the United States is not busy. 

[0079] In FIG. 6, the Web page acquisition unit 322 of the 
Web page acquisition/ archiving unit 320 obtains a target Web 
page from the Web server 230 in accordance With the 
schedule 901 prepared by the scheduling unit 321 (step 603). 
At this time, in order to obtain Web pages at tWo levels or 
more, each time a link is traced the equivalent of one level, 
a neW URL for a Web page at the pertinent linking destina 
tion is obtained. Therefore, the schedule 901 must be recur 
rently prepared by adding a neWly acquired URL. In other 
Words, the schedule 901 is dynamically updated Whenever a 
Web page is acquired. 

[0080] FIG. 10 is a ?oWchart for explaining the process 
for the recurrent preparation of the schedule 901 While a Web 
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page is obtained. In FIG. 10, ?rst, based on the acquisition 
list 703 that is prepared by the request acceptance unit 310, 
the scheduling unit 321 prepares the schedule 901 to obtain 
a Web page (step 1001). Thereafter, the Web page acquisition 
unit 322 examines the schedule 901 to determine Whether 
there is a remaining unprocessed URL. If an unprocessed 
URL is present, the Web page of the pertinent URL is 
obtained in accordance With the schedule 901 (steps 1002 
and 1003). Then, in the schedule 901, the depth for the 
acquisition of the pertinent Web page is examined to deter 
mine Whether the source at the linking destination for the 
Web page should be obtained (step 1004). If the source need 
not be obtained, program control returns to sep 1002. 
HoWever, if the source must be obtained, the URL at the 
linking destination is added to the acquisition list 703 (step 
1005). Then the schedule 901 is updated, and program 
control is thereafter returned to step 1002 (step 1006). 

[0081] When at step 1002, it is determined that all the 
URLs in the schedule 901 have been obtained, the process 
ing is terminated. The thus obtained Web pages are sequen 
tially stored in the Web page archival database 350, Which is 
used for the Web page archival database 350 that is used to 
store Web pages that are obtained by constructing a virtual 
tree structure. Using the virtual tree structure, the directory 
structure of the Web server 230 can be reproduced. 

[0082] FIG. 11 is a diagram for explaining the virtual tree 
structure of the Web page archival database 350. In FIG. 11, 
a domain name is entered in a root node 1101, and the names 
of directories for the Web server 230 are entered in child 
nodes 1102 to 1108. The HTML ?le and the image ?le for 
the individual Web pages have the same structure as the ?le 
structure for the Web server 230, and are stored in corre 
sponding directories. 

[0083] In the example in FIG. 11, tWo directories (nodes 
1102 and 1103) and one ?le (index.html) are positioned 
under WWW.aaa.co.jp of the root node 1101. And according 
to the URL form, these entities are represented by WWW.aaa 
.co.jp/services/, WWW.aaa.co.jp/softWare/ and WWW.aaa 
.co.jp/index.html. In addition, tWo directories (nodes 1104 
and 1105) and one ?le (index.html), Which are positioned 
under the services directory for the node 1102, are repre 
sented by WWW.aaa.co.jp/services/e-business, WWW.aaa 
.co.jp/services/it-consl/ and WWW.aaa.co.jp/services/in 
dex.html. 

[0084] Since according to the ?le system rule, a domain 
name such as WWW.aaa.co.jp, Which is used as a URL, is not 
permitted to be used as a ?le name, a unique ID that can be 
used as a ?le name is provided for the domain name When 
the Web page source is transmitted to the user 120. A pair 
consisting of an ID and the corresponding domain name is 
registered in the table. And since there is high probability 
that the image ?le names in the Web pages may overlap, a 
unique ID is also provided for the image ?le name, and the 
resultant image name is located in a directory that has the 
image format as its directory name. The paired ID and image 
?le names are also registered in the table. 

[0085] FIG. 12 is a diagram shoWing an example table 
prepared for the tree structure in FIG. 11. 

[0086] In FIG. 6, When a Web page is obtained upon the 
receipt of a speci?c Web page acquisition request, the 
noti?cation unit 331 of the transmission control unit 330 
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transmits an E-mail to the user 120 Who issued the Web page 
acquisition request to notify the user 120 that the Web page 
has been acquired (step 604). Thereafter, the user 120 
con?rms the download time, or the E-mail for the noti?ca 
tion of the Web page acquisition, and accesses the provider 
110 to request that the Web page source be doWnloaded. 
Then, after the Web page acquisition server 210 of the 
provider 110 has received a doWnload request from the user 
120, the pro?le manager 311 of the request acceptance unit 
310 reads the pro?le of the user 120 from the user manage 
ment database 340, and transmits to the transmission control 
unit 330 the pro?le, along With the doWnload request. 

[0087] The operation performed by the transmission con 
trol unit 330 differs When data division and transmission is 
designated in the user pro?le and When it is not designated. 
Hereinafter, an explanation Will be ?rst given for a case 
Wherein data division and transmission are not designated, 
and second for a case Wherein these tWo operations are 
designated. 
[0088] In FIG. 6, the link processor 332 of the transmis 
sion control unit 330 reads a pertinent Web page source from 
the Web page archival database 350, and performs the link 
process (step 605). During the link process, the link for the 
Web page is changed from an absolute (dynamic) one, based 
on the URL, to a relative (local) one in the tree structure for 
the Web page archival database 350. When a pertinent Web 
page source has been transmitted to the user terminal 220, 
and When the user 120 is to track the link of the Web page, 
if the dynamic link is unchanged, access of the Web site 130 
Would occur across the Internet 200, and as a result, the 
above linking process is required to maintain the local 
operation. 
[0089] The link processor 332 examines the table (see 
FIG. 8), Which is prepared by the request manager 312 of 
the request acceptance unit 310 and Which describes the 
correlation betWeen the URL of the Web page and the user 
120 Who requested the Web page, and determines Whether 
there is another user 120 Who has also requested the target 
Web page source for the linking process. If no other user 120 
has requested the pertinent Web page source, the Web page 
source is deleted from the Web page archival database 350, 
and the record concerning the Web page source is deleted 
from the table. 

[0090] FIG. 13 is a diagram shoWing the state of the table 
801 in FIG. 8 Wherein all the Web page sources requested by 
the user 01 have been doWnloaded. In FIG. 13, since the 
Web page source for WWW.aaa.co.jp that has been doWn 
loaded by the user 01 is also requested by the user 02, the 
record for this Web page source is not deleted. Accordingly, 
the Web page source is retained in the Web page archival 
database 350, and the user ID for the record is merely 
changed to “02”. As for the WWW.bbb.co.jp/neWs and 
WWW.bbb.co.jp/neWs/*, both of Which Were requested only 
by the user 01, after the Web page sources have been 
doWnloaded by the user 01 the pertinent records is deleted 
from the table 801. Accordingly, the pertinent Web page 
sources are deleted from the Web page archival database 
350. 

[0091] If a doWnload request is not issued by the user 120, 
even after the doWnloading time has elapsed, various meth 
ods can be employed to handle the pertinent Web page 
source. For example, the Web page source may continue to 
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be held until another doWnload request is issued by the user 
120, or it may be deleted after a predetermined period of 
time has elapsed or immediately after the doWnload time has 
elapsed. These methods can be designated by employing the 
user pro?le. 

[0092] FIG. 14 is a diagram shoWing the status of the 
linking process When doWnloading up to the second level of 
the Web page for WWW.aaa.co.jp is requested. In FIG. 14, the 
Web page for WWW.aaa.co.jp/index.html and Web pages for 
WWW.aaa.co.jp/services/index.html and WWW.aaa.co.jp/soft 
Ware/index.html, Which are tWo link destinations Written in 
the Web pages, are doWnloaded. During the linking process, 
the table in FIG. 12 is examined to change the dynamic link 
in WWW.aaa.co.jp/index.html to a local link. And in the 
example, “http://WWW.aaa.co.jp/services/” is changed to 
“site12/services/index.html”. On the other hand, the Web 
pages at the link destinations for the Web pages WWW.aaa 
.co.jp/services/index.html and WWW.aaa.co.jp/softWare/in 
dex.html, i.e., the Web pages in the directories (the nodes 
1102 and 1103 in FIG. 11) WWW.aaa.co/jp/services/ and 
WWW.aaa.co.jp/softWare/, are not doWnloaded, so that the 
dynamic link is not changed. In the above example, “http:// 
WWW.aaa.co.jp/services/e-business/” and “http://WWWaaa 
.co.jp/services/it-consl/” are not changed. 

[0093] During the linking process, the Web page for site12, 
Which corresponds to WWW.aaa.co.jp., is displayed by using 
the broWser in the user terminal 220 that has doWnloaded, up 
to the second level, the Web page for WWW.aaa.co.jp. When 
the link destinations are called, the Web pages doWnloaded 
With the Web page for site12 are displayed. That is, a local 
operation is performed. To call a link destination that is 
further distant from the second level, the user terminal 220 
is connected to the Internet 200 to permit the pertinent Web 
site 130 to be accessed. 

[0094] In FIG. 6, When the linking process has been 
performed, the ftp/http transmitter 333 of the transmission 
control unit 330 archives the Web page source obtained after 
the linking process (converts the Web page source into a 
library ?le), and transmits the resultant Web page source to 
the user 120 (step 606). 

[0095] FIG. 15 is a diagram shoWing the tree structure of 
a Web page source transmitted to the user 120. In FIG. 15, 
the tree structure is shoWn for a case Wherein the user 120 
that has the user ID “01” doWnloads several Web page 
sources, including site12, Which corresponds to WWW.aaa 
.co.jp. The Web page source for site12 is doWnloaded up to 
the third level. And the directory structure used for storing 
the Web page sources in the Web page archival database 350 
is used unchanged, except that the domain names are 
replaced by unique IDs. Furthermore, the Web page sources 
to be transmitted to the user 120 includes all the ?les 
contained in the directories in the tree structure in FIG. 15. 
When data division and transmission is designated in the 
user pro?le, after the Web page source doWnloading request 
has been received from the user 120, an examination is 
performed to determine Whether or not data division and 
transmission is required. And if it is determined data division 
and transmission are required, they are performed. 

[0096] FIG. 16 is a ?oWchart for explaining the operation 
performed by the transmission control unit 330 When data 
division and transmission is designated. In FIG. 16, the 
transmission control unit 330 receives, from the request 








